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This manual augments but does not replace or 
repeat instructions on the disk itself. The 
manual can also serve as an introduction to 
speech playback on the Voice Master. 

Talking Disk versions are made for Apple II 
series computers (II+/IIe/IIc) with 64K or 
more. Also for Atari 800/800XL/65/XE/130XE 
and Commodore 64/128 (in the "64" mode). No 
extra hardware is required. 

The Apple Talking Disk contains DOS 3.3 with 
license from Apple Corp. The Atari version 
contains DOS 2.5, also under license. 





PATENTS AND COPYRIGHTS 


The software supplied with VOICE MASTER and the Talking 
Disk are copyrighted. They may not be copied, reproduced, 
translated, or reduced to any readable medium or code for 
other than personal use without prior written permission of 
COVOX, Inc. 

The hardware/software system comprising the COVOX VOICE 
MASTER is subject to existing patent applications. 
Unauthorized duplication for commercial purposes or to 
otherwise avoid payment of appropriate royalties or license 
fees will be deemed to be a violation of proprietary rights 
under patent and trademark laws. 

The names COVOX, VOICE MASTER, AND VOICE HARP, and the 
COVOX "logo" are registered trademarks and are the property 
of COVOX, Inc. 



Introduction 


Although we have tried to make the Talking Disk self 
contained, some hard copy record is useful for reference. 
And we can include concepts and details not appropriate for 
the disk. It is sometimes cumbersome to call up help menus 
in the middle of a complex programming task. A partial 
version of what is on the disk thus has practical value. 
Indeed, we could have put this entire manual on the disk as 
a text file for printout. But then what about the person 
without a printer? 

The balance of this Introduction describes Voice 
Master capabilities and features. A section is also 
included on copyrights in which allowances and restrictions 
on the use of Voice Master software are also stated. The 
Talking Disk is not copy protected. 

The Voice Master 


Covox, Inc. has developed an unusual and inexpensive 
method for digitally recording speech. Words can be saved 
to disk (or cassette) and then played back under computer 
control. Although the term "Voice Master" tends to be 
associated with the physical hardware device itself, the 
hardware is useless without special utility software. It 
is perhaps more accurate to refer to our product as the 
Voice Master "System". 

The Talking Disk is made possible because speech that 
has been recorded with Voice Master hardware can be 
reproduced without this hardware being attached. But this 
is only the beginning of a family of features that stems 
from variations and elaborations of the utility software, 
all depending on the one hardware device. First, and as 
demonstrated for the first time in the Talking Disk, raw 
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recorded speech can be edited to improve quality and 
intelligibility. In fact, a great deal more can be done 
than this, involving word construction and reconstruction 
from minute time slices of a recording. But such detailed 
procedures are better left to a separate discussion. Some 
of the more advanced procedures require utility software 
which is not compatible with that normally supplied with 
the Voice Master. 

Because played back speech is highly intelligible, it 
is self evident that the cues necessary for recognizing a 
word are not destroyed by the recording process. Software 
enables the Voice Master system to recognize words as well. 
Unlike the playback of recorded speech, word recognition 
requires hardware and thus we cannot give an example of 
word recognition on the Talking Disk. However, with Voice 
Master hardware in place, a two way conversation with the 
computer becomes possible. 

There is yet another interesting feature, referred to 
as the "Voice Harp". One can hum or whistle (or play 
certain instruments) to the computer and simultaneously 
write music on the video screen. The composition can be 
edited in many ways and then be printed out in normal 
musical notation. This feature is not demonstrated on the 
Talking Disk. 

The Talking Disk contains several vocabularies, both 
raw and edited, which can be reproduced with Voice Master 
software. Software and vocabulary files can be loaded from 
disk and handled with great ease in user programs written 
in BASIC. This is achieved through addition of BASIC-like 
commands in Voice Master software. The Talking Disk also 
contains a first level editing program with which the user 
can have much fun while learning about speech. This 
amplitude editing program is provided as part of the 
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software that comes with a Voice Master System. 

The Talking Disk does not contain software for 
recording speech or for word recognition or for music or 
for saving vocabularies to disk. Nor does it contain a 
“stripped down" version of the speech playback program 
which can be directly embedded in a user written BASIC or 
assembly language program. These several utilities are 
provided with standard Voice Master software. 

Audio Output Facility 

Many computers intended for personal use are provided 
with special circuits with which a variety of music and 
sound effects can be created. In addition to frequency 
generating circuits, a digital to analog (D/A) converter 
may also be present. Some computers do not have this 
facility, but may nevertheless have a small speaker which 
can produce software generated tone bursts. If the D/A 
converter can be utilized with Voice Master software, then 
reproduced speech can be made to sound better than if the 
software is limited to the on-off tonal "toggling" of the 
speaker. However, one form of editing can significantly 
improve speech quality, even from a rudimentary toggled 
output. The Talking Disk for Apple contains this special 
kind of editor as well as the more standard type that 
requires presence of a D/A converter. (Recorded speech 
retains amplitude information in all cases, whether or not 
this information is utilized in playback.) 

In order to use the Voice Master for producing speech, 
it is necessary that an audio channel be provided. This 
can come through a TV monitor or an audio equipped video 
monitor. If a video monitor is used which does not have 
audio, then the user must provide a separate amplifier and 
speaker attached to the appropriate audio output line of 
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the computer. For the unaugmented Apple, the computer's 
internal speaker will serve. The Voice Master conies with a 
headset with both an earphone and a microphone. The 
earphone can be used in most cases to produce sounds if no 
other facility exists, or if listening is desired without 
bothering others in the vicinity. 

As of the date of introduction of the Talking Disk, 
Voice Master systems are available for most recent and 
current models of 8 bit computers made by Apple, Commodore, 
and Atari. A version for IBM (and compatibles) is expected 
before long. Commodore and Atari computers contain a 
digital to analog converter, but Apple and IBM do not. A 
low.cost plug-in card for Apple 11+ and lie (but not lie) 
is available from Covox, Inc., called "Sound Master". This 
provides Apple with the capabilities of Commodore and 
Atari. The hardware to be supplied for the IBM is expected 
to include a D/A converter. The Talking Disk for the Apple 
computer does not contain software that utilizes the 
capabilities of Sound Master. But it does provide for some 
amplitude control by indirect means. 

Rights in Data 

We allow free use of unedited recorded Voice Master 
speech and the associated Voice Master playback program in 
programs for personal or commercial distribution. But we 
do impose a condition. That is, the source of the speech 
must be given in a reasonably prominent manner and in 
sufficient detail (i.e., complete address) to permit the 
software user to acquire a Voice Master system. This 
notice must appear on the package, manual, and in the 
software itself. 

Permission to duplicate utility software and play back 
word vocabularies which are edited, using Voice Master or 
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functionally similar user written editing programs, will 
generally not be permitted without prior arrangements 
having been made with Covox, Inc. A modest license fee may 
be required. 

It is possible that Covox, Inc. will issue more 
talking disks for general distribution with various 
vocabularies upon them. Covox, Inc. may also be able to 
supply custom vocabulary disks involving higher levels of 
editing. 

Those interested in creating software for commercial 
purposes using the Voice Master system are advised to 
contact Covox, Inc. directly. Suitable licensing 
arrangements can then be made, and Covox, Inc. will be able 
to provide technical assistance. 

The name Covox, Inc., the logo, and the terms Voice 
Master and Voice Harp are registered trademarks. The Voice 
Master hardware and system are subject to (multitple) 
patents pending. Software and manuals are copyrighted. 

Computer Models and Operating Systems 

Commodore 64: Uses Model 1541 or 1571 or compatible 
disk drive. The C1Z8 functions with the Talking Disk in 
the "64" mode. A Voice Master designed specifically for 
the C128 in the "128" mode will be available to Voice 
Master purchasers in the near future. A single load 
command produces the Talking Disk MENU. 

Atari: The Talking Disk is for Model 800 with full 

memory. Operating system is DOS 2.5, which is on the 
Talking Disk. Software is upward compatible with the Atari 
800XL, 65XE, and 130XE. Software supplied with Voice 
Master automatically changes for best advantage with any 
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model. The Talking Disk automatically boots to MENU when 
the computer is turned on. 


Apple II series: DOS 3.3 is on the Talking Disk. 

Memory augmentation to 64K is required for the Apple II+. 
Software on the Talking Disk is compatible with lie and 
lie, including most memory augmented He's. The Talking 
Disk does not use the upper memory bank, but Voice Master 
software can do so. A single command serves to boot the 
disk to MENU. 

IBM and compatibles: Expected in late 1986. 

Getting Down to Business 


We encourage you to make a backup copy of the Talking 
Disk. Follow instructions given for the computer and disk 
drive model that the Talking Disk is designed for. If you 
don't want to use all of the programs, then simply delete 
them from the disk copy--not the original. Copying should 
proceed smoothly--there are no tricks or protection schemes 
on the disk. Vocabularies are special binary files. 
Applications programs are written in BASIC. The speech 
"EDITOR" program is also written in BASIC. The essential 
Voice Master software is written in machine language. 

The Talking Disk itself tells you how to run the 
various demonstration programs. We don't need to repeat 
this here. This discussion will emphasize user written 
commands and programs which operate directly with the 
essential Voice Master machine language program and the 
several vocabularies on the disk. The items on the disk 
are: 
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Essential Machi 
VMX 

Vocabularies: 
ENGLISH 
SPANISH 
GERMAN 
KEY 
CASH 

SVOICE 


VOICE 


ne Language Program: 

Machine language program. 

Calculator words, amplitude edited. 

As above. 

As above. 

Keyboard words, amplitude edited. 

Words to make a cash register. Amp. edit. 
(May not be on all disks if limited room.) 
Three numbered phrases (0,1,2). One is not 
edited. One is amplitude edited. One has 
second level editing. 

Three numbered words for demonstration. 


BASIC programs: 
EDITOR 
INTRO 
KEYBOARD 
CALC 
MENU 
SPECIAL 
HEAD 


Editing program in BASIC. 

Instructional text. Uses "VOICE". 

Program to use "KEY”. 

Program to use calculator words. 

Main menu. 

Demonstrates the three phrases in "SVOICE". 
A talking "head" program. Atari only. 


A special loader program is called up by MENU for the 
Atari. But this is not necessary for Apple or Commodore. 

Any of the vocabularies can be re-edited. Editing 
from a "raw" initial recording (as originally produced with 
Voice Master) can be experienced with the first phrase of 
"SVOICE" so as to make something like the second phrase. 
It will be possible to edit the second phrase back to the 
original. 

If you are using a full disk copy, then you can load 
in "VMX" from the main menu as one of several alternatives. 
Selecting BASIC from "MENU" also loads “VMX". But if you 
have deleted "MENU" from the disk copy, then you must load 
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in everything. Note: For the Atari, you must retain 
"MENU" because this contains the binary loading program 
without which "VMX" cannot be loaded. Loading instructions 
differ for the various computers. You can load directly 
from the keyboard, or (except for Atari) with numbered 
BASIC statements. 

Keyboard Command Loading 

Commodore 64/128: 

L0AD"VMX",8,1 

SYS 49152 (49152=starting address) 

NEW 

Atari 800/800XL/65XE/130XE: 

Automatic load of "MENU" on power up. 

(34304=starting address) 

Apple II+/IIe/IIc: 

BLOAD VMX 

CALL 35072 (35072=starting address) 

Note: These loading procedures are not required if 
"MENU" is used to enter BASIC. 

You will next want to load in a vocabulary: 

Commodore: FIND"ENGLISH",8 

Atari: SL0AD“D-.ENGLISH" 

Apple: &FIND"ENGLISH" 

If you load in a vocabulary on top of one already in 

main memory, the original one is deleted. Only one 
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vocabulary is allowed at a time. Vocabularies for all 
three computers start at page 64 (64*256=16384) with the 

first few hundred bytes defining parameters and specific 
word locations. 

Finally, load in your own BASIC program, or proceed to 
write one. 

Depending on the computer, you may or may not be able 
to write or list or save a BASIC program which uses Voice 
Master commands without first having "VMX" installed in 
main memory. You certainly cannot RUN one. This is 
because the wedged in commands are meaningless to the 
language installed by the computer manufacturer. "VMX" 
gives meaning by augmenting the manufacturer's version of 
BASIC. 


How to Talk: Keyboard Commands 

By one means or another ("MENU" or a step by step 
method), load in "VMX" from the keyboard. Then load in a 
vocabulary from the keyboard. Lets use "ENGLISH" as an 
example. There are 17 words in the vocabulary. (Might 
differ in some cases.) Each word is identified with a 
number in the range 0-16. Now type 

Commodore or Atari: SPEAK3 

Apple: &SPEAK3 

and hear the spoken number "three". Use index number 11 to 
hear the word "plus". 

A vocabulary is usually numbered from zero to a 
maximum of 63. If an available index number was never 
recorded, then a tone "beep" will be heard with SPEAK for 
that number. As a rule, vocabularies are produced using 
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all numbers from zero up to the required number. It is 
possible (by trial and error) to find the total number of 
words in Talking Disk vocabularies by finding out where the 
first tone beep occurs. Note, however, that gaps can occur 
in the middle of a sequence of recorded numbers. 

If you are using a vocabulary, you might find it 
advantageous in your program to also have a tone beep or a 
sequence of beeps. Simply SPEAK an unrecorded word. 

And that's really all there is to making the computer 
speak a vocabulary word! But we also give you one or two 
"embel1ishments". 

You can slow down or speed up playback with a keyboard 
command as 

Commodore: SPEED n (n in range 0-10, default 6) 

Atari: SPEED n (n in range 0-4, default 2) 

Apple: &SPEED n (n same as Commodore) 

Note the before the command for the Apple. This 

extra symbol is generally present with Apple Voice Master 
commands. 

Once issued, the entered SPEED remains set until 
changed with another command. The default value applies 
when the computer is first turned on (or reset if a reset 
key is provided). When the original recording was 
produced, a value for RATE was selected. In order to have 
words played back at a normal SPEED, the SPEED value must 
agree with the original recording RATE. Recordings on the 
Talking Disk were made with the default RATE and the 
default SPEED will play back normal speech. Higher numbers 
for SPEED will speed up the playback, and lower numbers 
will slow it down. 
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Volume is another parameter that can be changed. 

Commodore: VOLUME n (n in range 0-15, default 15) 

Atari: VOLUME n (n in range 1-15, default 15) 

Apple: Mot applicable on the Talking Disk. With 

Sound Master and full Voice Master 
software, same as Commodore. 

You can experiment with VOLUME to change loudness of a 
word that is spoken. The change will remain until another 
change is made, a new vocabulary is loaded from disk, or 
the computer is turned off or reset. The volume setting 
that was used during recording is contained in the 
vocabulary file. Interesting special effects can be 
obtained with VOLUME such as, for example, an echo effect. 
The Apple without a Sound Master can be provided with a 
limited volume change, but only when speech is edited. The 
echo effect is not possible with the un-augmented Apple. 

Speech in BASIC Programs 

In addition to your BASIC program, you must have "VMX" 
in main memory along with one of the vocabularies. These 
can be loaded in part from "MENU", or from the keyboard, or 
(except for Atari) with numbered BASIC statements. 

Commodore: 10 IF A=Q THEN A=1:LOAD"VMX",8,1 

20 SYS 49152 
30 FIND"ENGLISH" ,8 
40 ....start of user program... 

Atari: Select "VOICEMASTER BASIC" from "MENU". 

30 SLOAD"D:ENGLISH“ 

40 ... start of user program 
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Apple: 


10 PRINT CHR$(4);"BLOAD VMX" 

20 CALL 35072 
30 «FIND "ENGLISH" 

40 ... start of user program 

Again, “VMX" must exist in main memory in order that 
any Voice Master BASIC commands be recognized, including 
FIND. If loading is from BASIC statements, then these 
particular statements must occur in the BASIC program 
before any Voice Master commands appear. Once put into 
main memory, "VMX" will remain there until the computer is 
turned off, reset, or somehow parts of "VMX" become 
overwritten. 

Lets augment the above loading program by having it 
speak the first 20 words (and tone beeps if a numbered word 
was never recorded) in the vocabulary called “ENGLISH". 
Just add the following BASIC statements: 

Commodore: 40 FOR K=0 TO 19 

50 SPEAK K 
60 PAUSE 2 
70 NEXT K 
80 END 

which is the same for Atari and Apple except for the Apple 
the must appear at the start of SPEAK and PAUSE and the 
number to be used in PAUSE will change as well (see below). 
The PAUSE statement is a Voice Master command, quite 
similar to a time wasting "FOR-NEXT" loop. This keeps 
words from coming back too close together in time. Values 
are: 


Commodore: 
Atari : 
Apple: 


PAUSE n. Each count about 1/4 second. 

Same as Commodore. 

&PAUSE n. Each count about 2/3 millisecond. 
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one 


Lets change the program to hear the number “ 
spoken many times at an increasing speed. 

Commodore: 40 FOR K=1 TO 10 

50 SPEED K 
60 SPEAK 1 
70 PAUSE 4 
80 NEXT K 
90 END 

Atari: As above K from 1 to 4. 

Apple: As above but change the number in &PAUSE to , 

about 1000 (and include with Voice Master 
c ommands). 

We can also try out an echo effect with another 
program change. The echo might sound better without a 
pause. 

Commodore: 40 FOR K=15 TO 0 STEP -3 

50 VOLUME K 
60 SPEAK 5 
70 NEXT K 
80 END 

Atari: Same except K=15 TO 3 STEP -3. (A minimum to 

step 1 or 2 will also work.) 

Apple: Not applicable with Talking Disk Software. 

Same as Commodore if Sound Master is present 
and regular Voice master software is present. 

Note: Be sure to delete unused statements when 

rewriting a program. But don't NEW or else you will have 
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to retype the loading part. However, if you have run one 
demonstration program, then "VMX" has been installed in 
main memory and running a second program (assuming the 
computer remains turned on and not reset) can be done 
without reloading. You can then NEW and not repeat loading 
statements. If you have loaded a vocabulary into main 
memory, it also will not be erased by NEW. 

You can save your BASIC program in the normal way, 
including parts that load "VMX" and the vocabulary. 

And that's about all there is to know! From here on, 
you as a BASIC programmer will reveal your expertise. But 
a l :few examples will certainly help, especially for those 
with limited experience. 

Talking Numbers Examples 

Lets rewrite the previous example program to produce a 
very simple talking keyboard. It will speak numbers 0-9 
from "ENGLISH" as you press the numbered keys, followed by 
RETURN. End the program with a number greater than 9. 

40 INPUT N 

50 IF N>9 THEN 80 

60 SPEAK N (OR &SPEAK N) 

70 GOTO 40 
80 END 

Here is a program that speaks numbers in DAtA 
statements (only positive integers in the range 0-9): 

40 RESTORE 
50 READ N 

60 IF N<0 THEN 130 
70 PAUSE 2 
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80 SPEAK N 
90 GOTO 50 
100 DATA 0,5,6,3,1 
110 DATA 9,7,8,4,5 
120 DATA -1 
130 END 

For Apple, use before PAUSE and SPEAK and use a 

number such as 1000 for &PAUSE. 

In this example, we have used a negative number to end 
the program so that an out of data error statement does not 
occur. 

Now for a slightly more realistic data talking 

program. We presume numbers are in the range 0-999, 

positive integers only. This range includes all 
applications where (positive) decimal values are contained 
in 8 bit memory cells (sub range 0-255). This program will 
be even more practical if we set it up to read data from 
some different program--perhaps one you got from a magazine 
listing and that you want to check for accuracy by 
listening to the spoken numbers as you follow along the 

printed listing with your eyes. 

We will presume that the program to be checked, 

including its DATA statements, does not have statement 
numbers as high or higher than 10000. We will write our 
reading and talking program to start at 10000 and then GOTO 
this number in order to activate the program. If the 
computer accepts appended programs, then you can both load 
and test and your program sequentially. Otherwise, you may 
have to write your own program at the keyboard after the 
program to be tested has been loaded. If convenient to do 
so, you may wish to load in only the DATA statements to be 
checked. In order to find out how to append one program to 
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the end of another, consult the user manual for the 
computer. 

If you load "VMX" and "ENGLISH" from the keyboard, 
then do this first. Otherwise your own program can do this 
loading as previously described (except for Atari). Next 
load the program to be tested. And finally load in your 
testing program, or write this directly to the computer. A 
suitable program is the following (where we use FOR-NEXT 
loops instead of PAUSE in order to demonstrate alternatives 
a nd f1exibi1ity ): 

10000 RESTORE 
10010 READ N 

10015 FORJ = 1 TO 500:NEXT J 
10020 IF N<0 THEN 10200 
10030 FOR J=1 TO 100:NEXT J 
10040 IF N >9 THEN 10070 
10050 SPEAK N 
10060 GOTO 10010 
10070 IF N > 99 THEN 10120 
10080 M1=INT(N/10) 

10090 SPEAK Ml 
10100 N=N-10*M1 
10110 GOTO 10050 
10120 M2 = I NT(N/100) 

10130 SPEAK M2 
10140 N=N-100*M2 
10150 M3 = I NT(N/10 ) 

10160 IF M3>0 THEN 10080 
10170 SPEAK 0 
10180 DATA -1 
10190 GOTO 10010 
10200 END 

The procedure is to break the number into separate 
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integers and SPEAK each by itself. Different program 
pathways apply depending on the particular mix of integers. 
The checking program ends when a negative final DATA 
statement appears, with this statement put into the talking 
program. In the above and as before, preface Apple 

statements with the The reader will recognize that 

this program could be written with fewer lines by using 

colons to put two or more statements on a line. 

Another way to read out numbers will become apparent 
when the "CASH" vocabulary is described. A number "237" Is 
spoken as "two three seven" using the preceding method. 
But with additional vocabulary words, we could say "two 
thirty seven", or "two hundred and thirty seven". 

A second and more efficient program converts each 

number to a string and then extracts one string element at 
a time for SPEAK(ing). Such a program for the Commodore 
and Apple (with as before) is: 

10000 RESTORE 
10010 READ N 

10015 FOR J=1 TO 400:NEXTJ 
10020 IF N<0 THEN 10110 
10030 K$ = STR$(N ) 

10040 FOR J =2 TO LEN(K$ ) 

10050 J$=MID$(K$,J ,1) 

10060 N = VAL(J $ ) 

10070 SPEAK N 
10080 NEXTJ 
10090 GOTO 10010 
10100 DATA -1 
10110 END' 

This program will speak multi-digit numbers up to the 
point where the form is changed to floating point (9 digits 
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in Commodore). Note also statement 10040 where the first 
string element to be spoken is the second. Numbers are 
given a leading space for holding a negative sign, and this 
space remains as an unprinted character if the number is 
positive. Thus the number 24, for example, will be 
produced as a string with 3 elements. 


Two Approaches to a Talking Keyboard 


Define a string as 

A $ = " ABCDEFGHIJKLMNO" 

If you have a Voice Master, create a vocabulary where 
index 1 is "A", 2 is "B", 3 is "C", and so on. We will use 
index 0 to represent the space bar, which shows as a 
leading blank in A$ above, and the word will be "space". 


Note: The vocabulary "KEY" on the Talking Disk does 
not use the same index numbers to represent the letters as 
are employed in this and the following examples. The 
reader can find out, as an exercise, which numbers actually 
apply. 


We can input a single character at the keyboard with 
the GET statement as GET B$. We then scan the long string 
A $ and count each element from left to right until we get a 
match. The count number is then used in SPEAK N. Simple, 
isn't it! We also can print out the identified B$, adding 
it to a continuing string, so as to show what is typed on 
the screen while also speaking out the letter. 

This approach can be a little slow, especially for 
characters near the end of the string. Another method uses 
the designated ASCII symbol and reference number. Assume 
that the letter "A" is typed. We get the number 65 as 
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ASC( " A" ) = 65. If we designate B$ as the string 
representing the typed symbol using GET as before, ASC(B $) 
= 65 clearly states that the letter is "A". 

Now simply subtract 64. We get ASC{B$)-64=1 which 
produces the voiced "A". More generally, a suitable 
program segment for Commodore and Apple (with as 

before) could be 

400 GET B$:IF B$ = " "THEN400 
410 PRINT B$; 

420 N =ASC(B $ ) -64 
430 SPEAK N 

where the continuing keyboard input is printed out as a 
rudimentary kind of word processor The Atari version is 
si mi 1ar: 

400 CLOSE #1:0PEM #1,4,0,K:" 

410 GET #1,K 

420 PRINT C H R $ ( K ) ; 

430 SPEAK=USR(1676,K-64) 

440 GOTO 410 

Of course, any practical talking keyboard must contain 
a number of features to avoid various typing errors or 
ineonsistencies, avoid most non-printing characters, and so 
on. Also, if the string length is limited, means for 
handling a sequence of strings must be provided if 
continuing text is to be presented on the screen. 

The Cash Register Vocabulary 

We have provided another vocabulary on the Talking 
Disk for Commodore called "CASH". (Disk space for Atari 
and Apple is more limited and may preclude inclusion of 
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this particular vocabulary.) The vocabulary and word index 
numbers are shown below. The number "73" can be spoken as 
"seventy" followed by "three". In this way, a relatively 
small vocabulary can handle a large number range. 


I ndex 

numbers 

0 to 20 

same as the 

spoken 

number. 

I ndex 

Speak 

I ndex 

Speak 

Index 

Speak 

21 

30 

22 

40 

23 

50 

24 

60 

25 

70 

26 

80 

27 

90 

28 

hundred 

29 

dollars 

30 

cents 

31 

amount is 

32 

and 

33 

debi t 

34 

dol1ar 

35 

thank you 

If we 

were 

so inclined, the 

words 

"thousa 


"million", "billion", as well as "exponent' 
(decimal) and so on could be added while still 
well below the Voice Master limit of 64. 


, point 
remaining 


There are many ways we can say $ 4.95. One is "The 
amount is four dollars and ninety five cents". At a 
supermarket check stand, you are more likely to hear only 
"four ninety five". But there are variations. $ 4.00 will 
be said as "four dollars". And $ 1.00 will be said as the 
singular "dollar". $ 0.15 will be read as "15 cents". 


Have fun! You can of course use this vocabulary to 
read any memory or register value, including numbers placed 
there that might represent an external temperature or 
pressure or robot position. 

Special Considerations 

The Apple functions with upper case letters. It is 
suggested that this mode be set at the outset. 

Wedged Commodore statements sometimes require an extra 
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colon. For example, the Voice Master command after an 
IF-THEN statement should be written 

IF W= 3 THEN:SPEAK J 

Also note the way that "VMX" is loaded from BASIC in 
the Commodore: 

10 IF A = 0 THEN A=1:L0AD"VMX“ ,8,1 

Without the change in the value of A, "VMX" is repeatedly 
loaded in an endless loop. But with IF-THEN, the second 
loading attempt fails because the condition is not met and 
the program steps to the next statement. 

The way that the Atari wedge is installed requires 
some special handling. When a BASIC statement is first 
written, it must appear as 

10 IF X = 1 THEN ?:SPEAKO 

Note that no space is allowed after the colon. If 
this statement is then LIST(ed), it comes back converted to 
a USR call as 

10 IF X=1 THEN ?:SPEAK=USR(1676,0} 

This statement must next be edited by removing the 
question mark and the colon to give 

10 IF X=1 THEN SPEAK=USR(1676,0) 

In this form, the statement number can be saved. This 
is the form that will be observed if BASIC programs on the 
Talking Disk are LIST(ed). 
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A way to avoid this with the Atari is to have the 
IF-THEN statement cause a jump to a different statement 
number where the SPEAK command is located. 

Appending a program segment for Commodore and Atari 
presents some complications. But one "trick" for short 
segments is worth mentioning. Write the short program and 
check it out. Or load it from disk. Then, while it 
remains fully visible on the display screen (fewer than 20 
lines), load in the long program. The short segment 
remains on the screen, but it has not (yet) become a part 
of the total program. To make it a part, simply put the 
cursor on each line and enter as a "new" line of code. You 
can do this because of the full screen editing feature of 
the computer. With liberal use of colons to get multiple 
statments per line, a fairly complex program can be 
appended in this way. 


The Editor 


Speech that is recorded directly to memory can often 
be substantially improved in quality and intelligibility 
with the "EDITOR" program on the Talking disk. Voice 
Master comes with a more extensive version of this program 
which can be used to improve vocabularies that the user 
prepares. On the Talking Disk, only the vocabularies given 
on the disk are available for editing and no means exists 
for saving one of the edited versions to disk. But one can 
still learn much from editing and re-editing what is on the 
Talking Disk. 

Voice Master speech is recorded as a square wave 
representing high frequency speech components with an 
amplitude byte every 15 or 20 milliseconds. The "EDITOR" 
program on the Talking Disk, written in BASIC, PEEK(s) the 
amplitude byte locations and allows them to be changed in 
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main memory. A graphical display of the amplitude values 
(range 0-15) appears for the full word and designated 
portions of the word can be played back. 

Covox, Inc. has also developed more sophisticated 
editing programs which can modify the waveforms between 
amplitude samples as well as achieve data compaction. 
These programs (such as the "Speech Construction Set") are 
separately available and not all of them will use the same 
playback software. 

Select the editor program from the main "MENU". Or 
from Voice Master BASIC, type: 

Commodore: LOAD"EDITOR",8 (then RUN) 

Atari: RUN"D:EDIT0R" 

Apple: RUN WORD EDITOR 

You will be presented with a menu or instructions on 
the display screen from which various selections can be 
made. The first such selection gets a particular vocabulary 
into main memory. Then make a second selection for the 
particular word index number in that vocabulary. And then 
select the edit mode. The display shows the curve of 
amplitudes. If the word is too long to fit on the screen 
(the "edit window"), the entire curve can be shifted right 
or left (scrolled) using: 

Commodore: "," and ".“ keys (no upper case) 

Atari: "<" and ">“ keys 

Apple: Left arrow or "J" key and right arrow 

or "K" key. 

There also are four keys to move the cursor left or 
right and up or down: left or right to select an amplitude 
value to be edited, and up or down to select the value. 
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Commodore: Cursor controls same as for full screen 

editing feature. 

Atari: Same as Commodore except that the Control 

key need not be held down. 

Apple: and keys for right-left. Up 

arrow or "I" and down arrow or "M". 

For the Atari, changing an amplitude automatically 
establishes the new amplitude in memory. Pressing the 
space bar after selecting an amplitude value does this for 
the Commodore and Apple. (Note: High frequency parts of 
the stored speech have not been changed and the original 
amplitude values can be re-established with editing, even 
where edited values have been reduced to zero.) 

In order to hear what edited speech sounds like when 
in the edit mode 

Commodore: Press “F 5 " 

Atari: Select "S" (for "SPEAK WORD") 

Apple: Press "P" 

Selected parts of a word can be edited and heard. The 
left side of the edit window (screen) marks the start of 
what is played back. The end of the word part is at the 
cursor. The Atari will allow a word to be started anywhere 
by scrolling. The Apple and the Commodore put the 
beginning of the word at the left of the screen unless the 
word is too long to fit the edit window; and then scrolling 
is effective. To hear the selected segment: 

Commodore: Press "F7" 

Atari: Select “C" (for "CURSOR PLAYBACK") 

Apple: Press "0" (the letter) 
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As long as the edited vocabulary remains in main 

memory, it can be used in programs. You can go from edit 
mode to the main menu and then to Voice Master BASIC. Type 
NEW to delete the edit program and then load in your own 
BASIC program. But saving an edited vocabulary to disk 
requires use of the more complete software that comes with 
a Voice Master. 

The best way to describe how the editor works is by 
means of an example. Get a vocabulary into main memory and 
select a word. We suggest phrase number 0 of "SVOICE" 
which is the unedited version of the phrase, "Covox Voice 
Master". Put this in the edit mode and the amplitudes can 
be seen, with scrolling also required because the phrase is 
too long to fit into the edit window. You may also wish to 
look at phrase number 1 of "SVOICE" which is the same 

phrase ad number 0, but with amplitude editing. But go 
back to phrase number 0 for your experimenting. The 

display reveals a sequence of asterisks (dots on Atari) 
that corresponds to loudness levels of speech. Amplitude 
is sampled approximately every 18 milliseconds (but will 
vary depending upon sample rate and computer),. The higher 
the asterisk on the screen, the louder the speech. The 
first word in the phrase, "Covox", is singled out for study 
here. Put the cursor somewhat to the right of the left 
side of the screen and press the key that produces the 
sample sound. Adjust the cursor and the scrolling until 
your hear only the first word, “Covox". Now move the 

cursor to the beginning region where the voice plosive "k" 
appears. Try various amplitude variations to see if you 
can make the sound more distinct. You might try decreasing 
amplitude in a short segment shortly after the start of the 
word. Each time you change an amplitude, play back the 
entire phrase to hear how it has been changed. Now move 
the cursor to cover the entire first word, with scrolling 
so as to isolate the last sibilant, "ss", in "Covox". Try 
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reducing the amplitude in this region, and listen to the 
result as you experiment. You may find that a more 
satisfactory "ss" sound results by reducing amplitudes. 
You will also note that there is a short amplitude gap just 
before the "x" sound in the word. You might discover that 
decreasing the amplitude to zero in this region will help 
to emphasize the sound. Continue experimenting in this way 
and you might discover that you can do a better editing job 
than we did. You can also re-edit phrase number 1 or even 
phrase number 2, or any other word in any of the several 
vocabularies that we have put on the Talking Disk. You 
won't be able to edit at the more sophisitcated level 
demonstrated by phrase number 2 (except for amplitudes) 
because this requires a Voice Master and a special optional 
editing program. 


Special Apple Editing 

The "EDITOR" program on the Talking Disk presumes that 
there is no Sound Master installed in the Apple. Thus 
speech will come from a toggled binary waveform. But a 
form of amplitude editing remains possible by narrowing 
some of the square pulses. This narrowing can be 
especially useful for sibilants ("ss" and "sh") which tend 
to be produced much too loud. (The editor that runs with 
Voice Master has both kinds of amplitude control so that, 
if you do have a Sound Master, it will reproduce normal 
amplitude edited speech.) 

As before, get phrase number 0 of "SVOICE" in the edit 
mode. Select the first word, "Covox". Listen to the last 
"ss" sound. It will probably be much too loud. Reduce all 
amplitudes for the "ss" sound to a value of 5. Then go 
back over each asterisk and press the "S" key. The 
asterisk will be replaced with the " " symbol. Now play 
back the first word (or the entire phrase) and observe the 
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results. The sibilant should be less harsh--more 

acceptable. What has happened is that, although the 
amplitude of the square wave has not been reduced, pulse 
widths in the "ss" region have been decreased with 

consequential effects on loudness. If you are using a 

Sound Master with the unabridged editor program, the " " 

symbols are ignored and the amplitude is edited as for 

Commodore and Atari. 

The Apple without a Sound Master has only two possibly 

amplitude values, full on and zero. Pressing the "B" key 

when the cursor is at an amplitude level forces the 

amplitude to zero. This key can be used to chop off the 
end or beginning of speech. You can even make the "ss” 

sound into a "t” by shortening it. Another example is to 
put in a zero value to emphasize the change between the 
beginning consonant "k" and the leading vowel sound in the 
word "Covox". 

The "R” key restores any sample at the edit bar to the 
condition it had when you first entered the edit mode. If 
you leave the edit mode (by pressing the "Q" key), any 
changes that you made becomes permanent (in main memory but 
not on the disk). 

Pressing "ESC" when in the edit mode brings a help menu 
which describes the edit keys. Press any other key to 
return to the editor. 

The "Z" key performs a high pass filtering of the 
speech which emphasizes high frequency components. This 
can sometimes help sharpen the sounds of plosives such as 
"t" or "k". It also can improve the sound of fricatives 
such as "f" and "th". 

The "X" key performs an unusual kind of low pass 

- 27 - 



filtering. The effect is increased each time you press "X" 
and is indicated by a number from 1 to 3. You can continue 
pressing "X" until you have filtered all the speech away, 
but the display will only show a maximum value of 3. (You 
cannot go backwards. Press 11 R" to restore to where you 
were before pressing "X".) Technically what has happened 
is that every fourth speech cycle is removed each time you 
press "X“. The "X" key can be used together with the “Z" 
key for some interesting effects. For example, in a word 
such as “four", if the first fricative “f" is not 
satisfactory, it might be improved by "X“-ing over this 
part of the word a few times, and then "Z". 
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